TGF-β1 promoted the infection of bovine mammary epithelial cells by Staphylococcus aureus through increasing expression of cells' fibronectin and integrin β1.
Mastitis is a disease that affects dairy cattle and causes a decline in milk quality as well as economic loss worldwide. TGF-β1 levels are usually increased during mastitis; however, it is unknown whether TGF-β1 is involved in bovine mastitis. Therefore, this study evaluated the effects of TGF-β1 on the susceptibility of bovine mammary epithelial cells (BMECs) to Staphylococcus aureus (S. aureus). The results revealed that S. aureus adhesion to and invasion of BMECs was significantly increased after cells were treated with TGF-β1. Adhesion of S. aureus to BMECs was increased dramatically by upregulation of fibronectin (Fn) and integrin β1 (ITGB1), while the increase in the susceptibility of BMECs to S. aureus was blocked by specific antibodies against either Fn or ITGB1. These results indicated that adhesion and invasion were increased by TGF-β1-induced upregulation of both Fn and ITGB1. Furthermore, TGF-β1 treatment prior to S. aureus infection significantly increased S. aureus colonization as well as Fn and ITGB1 expression in the mammary glands of mice. These results suggest that TGF-β1 promoted the expression of Fn and ITGB1 on the surface of BMECs and contributed to mammary gland infection in vitro and in vivo. The results of this study imply that Fn and ITGB1 may be useful therapeutic targets for the treatment of mastitis in dairy cows.